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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery that is easy to make, has small battery 
internal resistance and excellent in operational safety. 
SOLUTION: This is a lithium secondary battery in which 
an internal electrode body 90 composed by winding a 
positive electrode plate 60 and a negative electrode 
plate 61 in a manner not to bring them into contact with 
each other by interposing a separator 62 formed from a 
porous polymer is received in a battery case 63 and 
which uses an organic electrolyte. A pressure releasing 
mechanism is formed at each of both ends of the battery 
case 63 in the winding axis direction of the internal 
electrode body 90. It is preferable that the battery case 
has a column-like shape. 
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1 

111**2) Sli««*-;i#tttt-e**ik**tt 

(11**3) sttEftftffttftfiftf. sa«t^-xco 

SIWfcfc^T. l«BftL<«2«WJ3LUWt^<lT 
[ft**4] IWKkftWSk*. *fl&#y?-*» 

XMfflfc, ^<kt2«J»Ja±<0flE*«nWKMc»t 2 
[»**5] SBEAftfttftflt*, 3K*i|y-*<o 

[»«JH6] ««s*tc (Ah> tu saEaw 
fta«**#«rt£gBns^Ea$r S ( c in* ) fc Lfc 

kS. 0. 0 5SS/CS2tf«abM£9Ao£k*fc 
Sk? 6it** 1 "^50V»-f*l*>-fltaioi|f.i>A 

(11**7] SKE^tm««<ofr«£EA*'2-10 
k 8/cm*?t>lzt *8ak+*8**l-6tfn\ 

Otf»flONO£#8 k g/c m»jaTTA4i k **8 

k -f 6 «** i-7oi ^-fhj6>-jRaEii« y az. 

[»**9] Mfifcflttfik*. »1U£#y?-6» 

itt>ti. 

zu&mmmwmtima&mism&s (cm 
»> *u atty^A««os*tc (Ah) kt/i 

k$(c. o. 5SS/cs2O«flbW£04:^kt» 

akr*yf->AZi«a. 

(31**1 0] jEtt«fcft«Rk*. $Att#y7- 
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SlftiEttCk SttftttftWftllfcircSlfllft^- 
1 Mi UU5v^tfflL*v*2|gHI^*)#H 
iBfc. **< fc i l tt*J^OE:ftMMtt*Wt4 
ft. 

3tt£EAMttfl<ll^ttt&nD8ottii«frs (cm 

») a, a«yf->At«<os«c (Ah) kt<: 

fcfcfc. 0. 5$S/Ci2<onflW*rt«)4oikfc1* 

(a**ii) **?s*<«s+ 

fc -C**Oi«*Ea***E:ftfciaw* t OTA 

»*?ft. sews^Kat * c k rcftortss^ * 

*«EAfc*lW-* t <o-c**i k *8«fc -fill** 

i-i i«Hv«i*— JifcEttoyf-^zacia. 

[»**13] §&£K8*fc<i!!Stt&ft&*( % IE* 

[»** 1 4 1 ssu^flranttonnsaiflttt. ' 

0. lcm«JajbT**ikl:1«Skt*JlWiJl9-l 

3ov^-m*v-JBta»oyf->i,zi«jft. 

(a**15] «aS*l*«5AhfeLhT*&Ckfc» 
ftkf *M**l~l 40ivrtub»-jBjcei!<Dy*'> 

(a**i6] ««aiW4fctt/wyy 9 K«Mi 

[0001 ] 
[0002] 

[«aw)tt«} yf->Az<«cwi. is*, satc^ 
-**<o*&^«»«»rft^zi«ak LTwmt#a 

*O*»Hffl*«kLTtJ8»$n"CiJ0. i*i4.0ffl 

[ooo3] yf->/cai«tt. 



(3 

3 

^fcy**A**:^**MKLT**«*»*ft 
10004] i<»J:3fcyt«>Azi«a«3dW*< 
ftftrooA*. mif % man*** w 

10005] *S«t*Hfcfc*k. Hl3fc*Sfi 

r ) taw?/!, fcaasiiijii 2 i 

3fc««3*i<>. ft»tt?l 3tt«SWll4 6rf*E 
a*4 -r*«l 5fc«aBfcJ:D*$Wfc«tt$<u * 

*<OflEAA4-y**15UPTCJtfjP16**L » 

a*4 *f-«l 5fcML «60rt»flE*<0±m=ioT 
C*v*.o»ABi»«*Ln:^fc:i«ia*fi5:< J 5r6 j: 5 
fc. !^18fcJ:oTI«*itfU*J6fc*->-0>*. 

10006] C?)j; ltc%±mt:lrri>*it.tzti^ 

fttaai. ptc*^i 6jw*j£oaurfc 

[0007] CCT. C<0«<0PTC*^16tLT 

Ttttf y v-oJHPIIlfcWHM-* zttzl ->T**tt 

[0008] PTC*^16KJtoT«J6MWH$ft 
1 5 1 i 3 fc OjfeSB<0*«!t** Jjg 

flifrF 1 7 fcO»ttar,61tefvT*«RJEjWBC fc*< 

[0009] £^*«*03c£«fl|fc:an£T. ft 5o 
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<WM«^>iE«*k AWSfc tRMtt */tk-*fc % 

^o^fr (ft*S?l) #8WiTyf-'7.M*>'tf>8»* 
[0010] 

[ooin u»c**«^ ±*uum»7fc* 

HHfc*D:Ma1\ *fc*SM«iftfc£*>J: d*PTC 
*?*8*LJ: o t L£*£ic»i. PTC*^<o*aM 

£<0j:3tPTCj(HFttHRfiW: 

[0012] fc£*T. B*#*fcI*&lCj:hif. 
'Jf-^AZJXia^ttffflW^ row** 

SB) fc*«fc*«K*K*r*j; 3 kit <£«io»> 
[0013] *£T\ JH»^li. My^AZX 

»s <«8$*i . 5 AhjatF) tcfcv^Tjjfi^iraL 

KK*ff->fcl6». -»o«Blfc:<o*BE*«WWIfllt 

[0014] ifrLtdfity. Qtm-immnm*. 

W^tfflv^Rfttto^SMy^-^AZi^ftKiii^ 
[ooi5] Wfl«fe«. c<o*««o y ^»>i»zac 



5 

100 16) l^l^^. :M7C«t$l^E 

«ra#**v\k % ftS£Hi«>*E*4>egift* o tie 

£LTEa»»#-HHcfT*>*vr. «ft<0tt8K>»*k 

*#^k. Btti9«*:«tt*<**#. nam** 

WWWWHtWiit. rt«*WhWiMfl»tt 
[0017] C **S*fctf LT*Rfc** 

tt< let k »->*:BmZtmi Stt* Cl k 1 Ltf Ltf 

cools) *.it. *»&»3K.fco 

<*WU tMNcmifc. 
[0019] 

[aH*WiW*fc*tf>#«] *fc«3itcj: 
fitf. ZMKfcftMfct. I^tttfy 

flMftL<ji2aw£Ui. mnzmit>tii. 

[00 2 0] ifc. *XBUz*htt. Iff fit ft «£ 
k«\ WUfcKUv— a»A>**-ty<P-*£tfLT5n 

•»T. SRjEff«fc 3Kflff«<0¥«ififc:S8* 3«« 
**<kfc2^Ja±Off;MWttJMI 
4<Klt^«iTit« C k i*mt-t I 'J *">AZ%tifc. 



(4) WiTl 1-2 24 6 60 

6 

10021) ££T. ±3&lK*mtr)V+<?J*ZX. 

*&£ti^xu. «*«t*c (Ah) kt. ff*mt 

WI*^r*ii!P«<*saj«*s (cm*> ktn:k 
0. 0 5£S/cs2aNft#j£94ojt3(cft 
lfSii?»tCJ:0ffiL». ifc. *E*jgftttflt<9 
f»ffA«2-10kg/cm*T*9, RlifflfcflE 

AmMWi<o<en<rti^f»tE^o2(i8 k g/ c m < 
io WTca*cfcjMff*u>. 

[0022] $ *#Wc J:htf . £«Rk AS 

-xtsiwu tmwmimw+uzxMitc 

k 1 1 BtffcUiOE^JKft 

£iEK*S (cm*) kt. 3tt';**A«it<0$** 
C (Ah) kL£k*(C. 0. 5SS/C£200Kfc&f 

» *9£oik**ak**y**Aza«t. #8*$ 
ft*. 

[0023] loiT, *#WcJ:fitf. lEttKkfift 

«**-.*<o i est L<iiEv>ic*ti»iL*^2«aia 

30 t-S (cm*) kU SB'J-^AtftOSMfcC (A 
h)kLfcfcfcfc. 0. 5SS/C£2aAfttfi£D& 

[00 24] J*Lfc**JlfcJ:*£T*>y*>>«lc: 

40 •»^fcfflV^Ck*<#4U\ Jifefc. i0)i3*ff 
1l1ltWKMGfKl83Smt. 0. lcm*feLtT'J!>ii • 
k*<ff4Lv\ 

[0025] Znl$tt*1tMW)+<>J>ZX*it.<0 
««*fNi. ««SMy5AhlSLh<ot<o(c|Bita« 

[0026] 



( 

7 

«t***>*a. tuw&zt,?. rni^tc^ttirr 
[00 27] *fWkouf->Azat»^>iiaii, » 1 

U:.M«rjE«R2k***3k*. #n.tt.-t?yv-*» 
***-fe'<l— * 4 **LTIEtt*2 fc Aff£3 k>Wl 

tt. #«ft&2 • 3*>*<O»;-H«50>tti«8l*J> 

J0028J rt*«ff*lfrffiv«;*fti»o!;^A 2 
— ^«^«WU^**rrtRKatHlfc*+. H8 
kR«fc. IEtt«60kft«S61fcli-fc/U,-*6 2 

90*«*f*. £<0k*. iE«K6 0kJl«R61k 
li. t Ji? *ift«D£#>«>y - K»k<0««a<8«k $ 

7--*6 3fc»A$fl*#, «I*>k*. WS7--A6 3 
^rtBU«-«tlfi6 1 • 6 2k*>filg««*»t*fc*> 

4. 

C0029J -lif. jE«K6 0kLTI*. MiS* 
fTCfcia/^hKU^i, (LlCoOi) *-vy 
MSl>)+<?J> ( L i N i Ot ) *>l\Mi-?>tf>&) + 
( L i MniO* ) *fc»«**HLLStf**:*><0;fr 

[0030] IE«K6 0*«*f*T*$-'7 

-M8fc«*tf«ft?--x6 3*m:*>. *#9lfc:ttfli3*T. 

*0fcH-f*£ka*tfiU>. 

[0031] fiftise 1 1 Ltii. B&ftftH 

k LTV 7 hA-^/wK^-#vkHofc7^ 
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[0032] ^ H«gHl«kLTttffl$n*l»a 

fc**L*<**, Wj**7SKy*«7Ak*«>T« 
k#»*U>. 

[00 3 3] *"l'-*6 2atmfcLTtt. 

fc. *yxf-I^7</W»#fti 3 0T:?*fcLTV-f 

^*»M**f^ai*MHa*i*>TJ>*tf. #yx 
f-py 7 < ^ y x+u> x *) i> «Hfca*<o«vv* 

y7Toew^TWH-*Ck(cJ:oT, */<l— *6 2 
kiEfl«ttfi60 • 6 1 k<0«M • j^t^jtrftCk 

[00341 tti.mwm9otzismit.wt 

fc. WWtfcl/C<OLiPFe*liCI0i. LIBFi, y 

[0035] Hl<0*fcJJK:afc*fl»0 
WfifcO^TSW* . fi«S6 1 k 'J - K«6 5 k 

«*«rtf3ikt:i0. lflD»<0A*»/s,«*tff->^« 
^kit«LT. »HIL/t:fl«R6 l*»^0*«Stttfi 

«r*£k#TOfc*9. «ftaj^Oiaj±tH4ifcA« 
^ttk^*. 

[0036] i/i. Z<r>l$*x*i^ «ftOTc«ft 

6 5<WKk LTtt. Sfffi6 1 kHttfc. 3Wttfc« 
[003 7] i5LTR«t^^y-H«6 5li 



mmtrnvHzMiM*^ immure 7 

li. *»*-*6 3lc|Mt**ifc|RDioi*9 llcko 

(00 38] A«rt»»6 7±K»-<0i,-/l,yv 

7 0**fe. >?6 9 tnzv) 

>?7 1 C X oT*WS7 0#«»i»fi* J: 3 
fcWZ<0^-/Uy 1 #*8&7 0±fc«a^nT 
*«B7 0<9+*»c*ffiA.7 2#»|***i*. * L 
T, «*Ort»EAtfAWS7 0fc*»*»*jL3fc:. AS 
rtWF67fcli. 3tJl?L6 8*«»»t4»n*. 
[00 39] £0>lfcffiH7 2li. «S<Ort»Eft*«± 
ff U: k # tc«8| LTrt«EA **«ffWIMW* (, *> 

>?6 9 • 7 10*lgfc*««70<0**aj:tf3t*K 

*or«3*i*. io*»s7o^ttfiktrtt 

1004 0] »Z<Ox-/W y ^7 1 ±Cli£ttft£ 

7 3*te»**u 6 3^>±«aa*»oiuufr 

4>U>Jnl*4 C t J: ->T Attrt»§*6 73W«fi 
rtfcfflJSSfc*. fe*#&7 3ICI1. fcjBE?l7 2<0** 
«7 0*««aUfc«^«KI<Ort*£ft **aff<cl?ft 

aan.74*«Rjt^"cuo, ie**S7 

V>Tfc. ttt«tiK7 3WRZO:— V/7 lttllffi 
f:i*:-£*J:5fcLT. *R»70**-«>x-*y y 
^69f:iei««R7 3fcTW*LTi JV>. 
[004 1] A*rt»B*6 7fc«jS*-A6 3fc* 
lftltt&Jt^(CftCej8f-jL-r7 5#Attrt8tt?6 7 
k««*— *6 3fc<0Slfc:|fAittt. ±fc. SBfrf*J: 
3t^*-A6 3ttjEttHO«8»fc**fcttfc, « 
**-*6 3 JJSfffJtf 0ft»f{4»C. I«as**^7 

5*iTfflJg$fU. ifc. AffrtflW?6 7**MKc« 
«-f*fc*X0*aStt7 7tffclMH87 3<^^0-» 
tcS$/i. U»iiE«aia**76i8ttL$rviJ:3tc 
ffl*aiftTHJg$*u «ft*-A6 3<OA«ffl#»jfc 

[0042] ZZX. o.-77 5 fcLTJi. 

d tru > :/A«tf>x yxh ?-tfllg£fi!i 

ifcvw^^ff/s,^. jEttSMj*?76tc 
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?A->T. *<0H»>*Am:lttW'*fc**>*-$* 

ASAWI76 7**§|*a**JMHUWl7 7<ofr* 

7 3fc**79*TfflJ6*#l*. 
1004 3] fcfc. H 1 TW»iEff*>>aiafc:ov vc 
KW*. jE««6 0ky-HI|80ktt. ttfcOBrK 

4. 4fc«Mlff*>6ftC*fr3aji!fi. AWK 
61fca»t**lfcRtaafcJ:*. U-HH8 
0«*f*fc LTIi, Eff«60fcRt«rc*6T/W$ 

[0044] i«K6 0fciii)tfit**i*£*n>y- 

HH8 011. TfrZ-VWlyhSHZii^XtmZ 
tlXMMZtl % y^vh81tt7^§-i>Ai»^«iE 
ffrtlWf «8 2 J^THMtSft*. 
[004 5] EffrtaWf«8 2tt. B«fctt«6* 
20 -A6 3<ortHt«j|IL^v>J:dfc:. tttttto&igfr?- 
*-78 3 tT«ift*-*6 3(C*Sft.fe*»U>jD 
I«84fc*->T<4ili*fc$*u CfftSSfc^rfcT/VS 
y «r T8 5 b-Utfmt X ->T8M[ 
At0«LtV^*. SfeiC. jEffrt#8?«82fcli, 
2ii?L86«<Kft^fiTts9. «tt^SSA«<«6# 

[0046] .yT8 5tt. «j| 

^--^ 6 3 oMas^jhttk LT<o*iMf y mei/ v 

87**LT. *r>«*^-X6 3<0rtffl<0H»k«« 

-a 6 3 KW^KEtfSftTmf&rt&a^cflih? 

fl*. i 3 UJE«R6 O^Ittai^JfrF 7 6 *T<0 
[004 7] fcfc. 7*8 5Wi. DW*1I 

3^*ttfcJ:->TV9«il88aTO*$fvc*i0. ;<o 

a*Tii««*^ rr8 5o«w*<9< . Wimm&tf 

*-rT8 5fc<0iafc. E«rtaP8 : f«8 2t$SS« 

/cftt:, .lfyrDtru>yy^8 9MfA?iiTv^ 
[0048] Jj&oflia t ^r-r 4 «fftoa a±t a« 

Tftafcff*>*i4iEA«i«fc:*j»t*ia>--X6 3<0 
[0049] <Xt. ±3&Lt:V+<>J*-<mboEJi 



( 

1 1 

0 *<MW-*jE«R60aJ:tfA«*6 1U 

#A*»i*r, rtl«tt*9 0tt«|*-*6 
3*fcff***i*J:dfclT. «»*-*6 3fcBS3 

T . 6 3 DI8fl!£*» vC«S«fc/r.*E***» 

(0050J COJ^fr^T.flitf. rt«W* 
KJMWI* WtT (i % «fi^-X 6 3k rttftff* 9 0 

6 3<0««KWt*; fctfff 2 L 

[0051] $ t>tz % «ft**sjM:-fr*< . 

-*6 3<0«tOT<3e«**<-*-*fc:o*iT. 
*9 0<0«W*T«itfc^lirt«««*9 0*6» 

^-x<r>-Jafc:L*«a$fiTVv5:vM»-g-k:«. *<off 

<7)«Bt*#E^ out** x 9 isi^tcsa^e 

10052) Lfc#oT, *#9B=fcwcii. COJ: 

1 «^*«!Btc*$fi4 J: 3 *rtS*«*9 0 tffc 
GJSOiOTWtff. »0<Wn*lO«»y-X6 3OI| 

6 3«a£ftffi$**«fciii&#«it>ft*. i^** 

tOO 5 3] BlISpLfcy^AZXttfcgtt 
T. IBJMHF7 6 ■ 78RKN08tt. fcfcHttfTSLH 

[0054] «WC. 2itfjJfff76 • 78H*>ffltt(C 



) 1-224660 
12 

6£ML JEfiflgC & WCIi*«* * ■* 78 5 fcJMlfcli 
V*£i» 8 80tM«fittfcK J: 9 fc**< * fc * 
V*S?f88**«aL-CljtOrta?5^*<»»S 

[0055] -2k JUHWcfc^Ttt. CftartttE 
fl*)JJK:J: 9 ft&n0a? 6 7 fc»t4>*i*:3ilfl.6 
8*iltT. «««rt»Ea*<A«|70'v*Jnii*t % 
***>rt«E*)jm«tteLJbJ: fc-jfcfc* £6AS 7 0 
tfttai/C. «««MR7 3(cS(t^^jtjia74(j| 

[005 6] z<ntt. *&*-*63<nmtMizii. 

Hitf. Hl£*W*jE&*3EftjMMMI*ft 
WifctERLT. P9tt*(cflttaEftMftlHft*E»ft 
ITU**?. **>mEJHi*m-lXimzJi 
9. 2-10kg/cm*fcRjgt*C:fcjWff*U*. 
[0057] fHBEE*#2lcg/cm»J:») 

lOkg/cm'lOt^ffjTii. RX*tl 

[0 058] -*<0Eft«MWilif«M-* 
[00 59] Sfcfc. JJ*Ury*«>AZ<ttK6<oj: 

««c (Ah) kL, EA»iM»iM^tt-r«nas 
<r>mamis (en») tu^ttt. o. osss/ 

c s 2<0HfMW)4oJ: 3 tttthf iz t m* I 
\\ S/CtfO. 0 52 9MN?k»«^. t%b*>. « 

t J: 9 B&* 9 tfic Lt EUjH*# 
[0060] S/C36*2J:9t^VU^ % -f 

50 tctitfhh. Stfc. ««y-xo»SJiB«^s<^ 
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[0061] fcfc. Hl<0y*"7AZ<Kt»lfc&VvC 
tt. t»*-A6 3<0#iWfc, ftlffffiOfffttfttl 
HWWt^flTH**. «t*-A6 3«)*l|»cER 

*K fckitf. Bio (a)«. Blfc*}(tt*WI 
7 0<0KKattn*fflm*9 0^[°Iltt>*U#|ft| 
»t>JUZ*W3tthl#. Z*>Xi*m&£1UX* H 
10 (b) izitttnz. 2OTfo*fti84 2i*:(*t 

^□meawjjcu^o. o5ss/cs2<on«* 

»£t*RHrtfcfcfttf. *R!&70*Jflt*:«&fcR 
(0062) CO*dfca»<0E**ttW«l*lWt* 

*. Bl 1 (a) OYSBlciirf V 

*S*88* lO<on*M*fcT»*Ufc»afcfUT, 
Bl 1 (b) Hit J:dfc:. Wfcov*ffiit4 3fc:J:* 
E*«nSMH*R»tT, *»*«ffiii««:li«f *ik 

10063] bZZT. £<0V*fii»88?>fflUfcE 

»«J(cJ:->T«mT*«j*tt#a*. Bl 1 (a) a 
•SfcttfcT. Bl 1 (b) (NteTh^Xt,. ««* 

t*mmtizjnn * z t ?EEj}*mkmm»ti*i 

tttt#**#. HI 2 (a) fc*L* 

»6«atciJOT. V«S188tJ:4E^JB 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(The technical field to which invention belongs] It is related with the lithium secondary battery which this invention was easy to 

produce, and whose internal resistance of a cell was [ this invention ] small, and was excellent in operation safety. 

[0002] 

[Description of the Prior Art] Utilization attracts attention as a rechargeable battery to which a lithium secondary battery bears 
die power of electronic equipment, such as a carried type communication equipment with which die m ""* '"ri7sti^ progressed 
quickly in recent years, and a note type personal computer, and in which the charge and discharge with a big energy density are 
small and possible. Furthermore, there is also a rise of an interest to saving-resources-izing and energy saving which made 
protection of international earth environment the background, the lithium secondary battery is expected also as the dc-battery for 
motorised for electric vehicles with which die positive commercial-scene introduction is considered in the auto industry, or a 
deployment means of the power according to a store of power night, and early utilization of the mass lithium secondary battery 
suitable for such intended use is hurried. 

[0003] On the other hand, a lithium secondary battery moves to a negative-electrode active material to a negative-electrode 
active material through the electrolytic solution by which the lithium ion in a positive active material comes to melt a lithium ion 
electrolyte at an organic solvent at the time of charge using a carbonaceous material called a hard carbon and a graphite, and is 
caught, using a lithium transition-metals multiple oxide etc. as a positive active material, and a reverse cell reaction happens at 
the time of electric discharge. 

[0004] although a lithium secondary battery is a rechargeable battery in which charge and discharge are possible, since [ thus, ] it 
moreover has die property [ a voltage is higher than the conventional manganese cell, and ] that an energy density is large - die 
abnormalities at the time of charge and discharge, for example, an output terminal, - simplistic - cell temperature rises by 
impression of die reverse connection potential by the misuse of the overdischarge to depend, die boosting charge by failure of a 
c h a rgin g equipment or superfluous charge, and an employee etc., and the safe device for preventing the accident 
[0005] If a small cell is taken for an example, as shown in drawing 13 . an end will be connected with a positive-electrode plate 
(not shown), and the positive-electrode lead wire 1 1 will be connected with the internal terminal 13 with which the other end has 
the run through-hole 12. The internal terminal 13 is electrically connected with the pressure switch plate IS which has die rupture 
slot 14 by contact B, and the pressure switch plate 15 is further coimected to an out^ tenninal 17 through the PTC element 16. 
Moreover, when such contact B exfoliates by elevation of die internal pressure of a cell, die internal terminal 13 and the pressure 
switch plate 1 5 have the structure isolated by the insulator 18 so that a flow may be lost In addition, die part number 1 9 shows 
the cell case. 

[0006] In the cell which has such a safe device, when abnormalities occur in the busy condition of a cell, the tenyerature rise of 
the cell [ itself ] happens to it and the PTC clement 1 6 reaches predetermined temperature, the resistance becomes large abruptly, 
by a current stopping hardly flowing, a cell reaction is suppressed and elevation of cell temperature is inhibited. 
[0007] The current way formed from conductive grain when the molecular structure of a polymer changes above die temperature 
of a certain specialization, although it is low resistance since what generally mixed conductive grain and the polymer as a PTC 
this land of ] element 1 6 here is used and conductive grain forms the current way in the state of a room temperature is cut in 
pieces, and it becomes the grade near an insulator with high resistance. However, if temperature falls again, it ha* the property 
for die current way by conductive grain to be formed and to return to low resistance by a polymer returning to the original 
structure. 

[0008] Although the current was restricted by the PTC element 16, when the internal pressure of a cell rises and it exceeds the 
welding intensity of contact B of the pressure switch plate IS and the internal terminal 13, contact B exfoliates, the connection 
between the internal electrode field and the output terminal 1 7 is intercepted completely, and a cell reaction stops happening. 
However, when die internal pressure of a cell rises in spite of it, the rupture slot 14 explodes, and the internal pressure of a cell is 
opened to atmospheric pressure, namely, it has become the structure in which a pressure release device operates. 
[0009] When cell temperature rises by using porous high polymer films, such as polyethylene with the low softening point, for 
the separator which isolates the positive-electrode plate and negative-electrode plate of the internal electrode field in addition to 
such various safe devices, the safe device which this separator softens, and the micro pore (minute hole) currendy formed in the 
film is crushed, checks a move of a lithium ion, and suppresses a cell reaction is established. 
[0010] 



" ~ which a couple counters at least : 

10021) Here, when cell opacity is id to C (Ah) in Oe lithium secondary battery of this invention mentioned above and the gross 
area of opening to which a pressure release device opermtes is set to S (cm2X his desirable to be designed so that 0.0S <-S / 
relation ofC<-2 may be realized. Moreover, 2-10kg /of the working pressures of each pressure release device is [ cm ] 2, and, as 
for the difference of each working pressure of the installed pressure release device, it is desirable that it is two or less [ 8kg //cm 
J* 

[0022] Furthermore, the internal electrode field which winds and becomes so that a positive-electrode plate and a 
negative-electrode plate may not be mutually contacted through the separator which consists of a porous polymer according to 
this invention is held in a cell case. At least one or mem pressure release devices are prepared m one edge of the concerned cell 
case which is a lithium secondary battery using the organic electrolytic solution, and hits the winding shaft orientations of the 
concerned internal electrode field. When the gross area of opening to which the concerned pressure release device operates is set 
So S (cm2) and capacity of the concerned lithium cell is set to C (Ah), lithium secondary battery ** characterized by realizing 0 J 
<-S / relation ofC<-2 is offered 

[0023] In addition, the internal electrode field which carries out a laminating and becomes so that a positive-electrode plate and a 
nejgative~electrode plate may not be mituaUy contacted through the separator which consists of a porous polymer according to 
this invention is held in a cell case. It is a lithium secondary battery using die organic electrolytic solution, on the 1 side face of 
the concerned cell case perpendicular to the monotonous side of the concerned positive-electrode plate and the concerned 
negative-electrode plate, or each 2 or more-side face side face which does not counter mutually When at least one or more 
pressure release devices are established, the gross area of opening to which the concerned pressure release device operates is set 
to S (cm2) and capacity of the concerned lithium ceD is set to C (Ah), lithium secondary battery ** characterized by realizing OS 
«-S / relation of C<-2 is offered. 

[0024] In all the lithium secondary batteries by this invention mentioned above, Mizobe is formed in die thing which a metallic 
foO explodes as a pressure release device, or a metal plate, and the thing of structure which releases the internal pressure of a cell 
lo an external pressure by the Mizobe*s exploding is installed suitably. Moreover, when the metallic foil or metal plate used in 
this way is installed in a positive-electrode side and it installs aluminum in a negative-electrode side, it is desirable to use copper 
or nkkeL Furthermore, as for such opening area of a pressure release device, it is desirable that it is [ 0.1cm ] two or more. 
[0025] Cell capacity is adopted suitable for die thing of 5 or more Ahs, and such configuration conditions of the lithium 
secondary battery of this invention can be used suitable for an electric vehicle or hybrid electric vehicles. 
[0026] 

[Embodiments of the Invention] Since die pressure release device is arranged in die proper place in die proper configuration 
where cell capacity was balanced even when according to the lithium secondary battery of this invention the above-mentioned 
passage it originates in an internal simplistic one, not to mention the overdischarge by die external simplistic grade, cell 
temperature rises and the internal pressure of a ceD rises, rupture of the whole ceD and an explosion do not happen but have the 
outstanding safety. Moreover, even if it is die case where a pressure release device serves as a current way, since die pressure 
release device consists of a metallic-material m e m ber , die internal resistance of a cell is small, and it excels in a 
charge-and-discharge property. Although explained hereafter, referring to a drawing about die gestalt of operation of this 
invention, this invention is not limited to these operation gestalt 

[0027] The structure of die lithium secondary battery of this invention is divided roughly into a wound type and a laminating 
type, and a wound type has the structure which held die internal electrode field 1 which wound die positive-electrode plate 2 
which was shown in die perspective diagram of drawing 8 » and the negative-electrode plate 3 so that die positive-electrode plate 
2 and the negative-electrode plate 3 might not contact directly through the separator 4 which consists of a porous polymer in the 
ceD case. In a such winding type case, die number of the lead wire 5 from each electrode plate 2-3 has an advantage with the easy 
assembly of a cell, in order for what is necessary just to be to increase the number of lead wire that there should just be a 
minim u m of one to make small current collection resistance from each electrode plate 2-3. 

[0028] The cross section showing die 1 operation gestalt of the lithium secondary battery of this invention using the internal 
electrode field 1 is shown in drawing 1 . Like drawing 8 . it insulates through a separator 62 and, as for the positive-electrode 
plate 60 and the negative-electrode plate 61, what wound these constitutes die internal electrode field 90. At this time, a vertical 
position is shifted and the positive-electrode plate 60 and the negative-electrode plate 61 are wound so that it may become easy 
respectively ] to connect with the lead wire for current collection. In this way, although the produced internal electrode field 90 
is inserted in die tubed cell case 63 made from aluminum, in order that the internal surface of parietal bone of the cell case 63 
may avoid a direct contact to each electrode plate 61-62 at this time, the coat is carried out with die polypropylene sheet 64. 
[0029] Here, what applied to the aluminum fofl what mixed the carbon powder for raising conductivity as a positive-electrode 
plate 60 to a cobalt acid lithium (UCo02), a nickel acid lithium (LiNi02) or a manganic acid lithium (LiMn204) etc. which is a 
positive active material is used suitably. It is determined by die intended use of a cell, a service condition, the cost, etc. which 
positive active material is used among these positive active materials. In addition, acetylene black, graphite powder, etc. can be 
used as carbon powder. 

[0030] Moreover, in order to prevent the ceD performance degradation by die cauterization by the electrochemical reaction of a 
cell, as for the aluminum member which begins the aluminum foil and the cell case 63 which constitute die positive-electrode 
plate 60, and is used for this invention, it is desirable to use the material of a high grade. 

[003 1 ] On the other hand, what applied carbonaceous powder, such as an amorphous system carbonaceous material called soft 
carbon and a hard carbon, and a natural graphite, a high graphJtized-carbon material, to copper foil as a negative-electrode active 



l22^f^J?L^^?f T ^f?L!^ en ^^P* 1 Pfs«»re of* ceU is sensed to a mcullic fofl 70 and the internal pressure of a ceU 
^!^!^ U?^^^? 116 ^? 111 ? 1 * 6 * 1 v * h * c throu « h tlirougb-hole 68 prepared in the nrterior terminal 67 of a negative 
~rode by elevation ,of the internal pressure ofa cell at the riegative-electrode side, a metallic foil 70 explodes, and the internal 
EES?! SL rekMed bv ,to0S P heric pressure through the run through-hole 74 prepared in the insulator plate 73. 
[0056] Even if the pressure release device of the structure which is different as shown m drawing 1 ii installed in the both end. 
S™?J~^J^ *" toe TTut these should just operate by die equivalent pressure, the pressure release device by the tide of 
me^itr« electrode m drawing, 1 nay be arranged also in a r*gauve-«Iectrode aide, the same pressure release device as both 
ends may be arranged, and, as for the worlmg pressure, ft is desir^ 

SUfJl^T*!?^ I"***"" «fa»a 2 cm 2k« /to a parvus case Since ceU teTx^ermture rises adso in the anticipated-use 

*^and cell uitenud pressure becomes Urge, A pressure release device may operate superfluously and it may become 

«u^^?JT < 3SS <m ^5 e ° B ^5 d P ? SSure rcka5e »»y «** of the pressure-Setting sections, such same 
means the pressure (liflercnual of the interior ofa cell, and the exterior. 

^S^^^' * lthOU ^ ° M ^ CSSUre n]aSe dcvke 0peratC8 ' m order for tnothcr to P 1 ™* 1 *c »ccident in which a ceU 
ZSZZXLZ £7 Wrifacut °P? ,tm & * * desirabk I tide ] to make the working-pressure difference of the 
pr«wre release device which counters or less [ 8kg //cm ] into two. 

£^1 ^^^T^r^^T^ 1 *!^^ relc * s * <»«^*P« » arranged in ends like the lidiiuom secondary battery mentioiied above, &e 
desirable to design so that 0.05 <=S / relation of C<-2 may be realized. The opening area at the time of an operation ofa 
mtemajjjch^ 

P^onned. but the accident of rupture and ignition ofa cell is imitated, there is and C is not more desirable than 

^f™^,^^?^ m t P° ssib ?i!y** t the part and cell component part of the internal electrode field may jump 

~n ^7 ° ^ C « «^8" than S/2, and a possibility of igniting and burning the combustible ofthe 

cell circumference section when a part of internal electrode fie^^ 

Moreover, there* a disadvantageous point that it cannot but come [ large-sized ] umecessanly-iziiig [ a cell case 1, to cell 

3Z%22ZZ£* ^ Whkh > ** fOT ^ f ■» /XVofTceS ] of h.^ to bTSrge 

being applied, and attanung space-nation of the installation space ofa cell may arise. 

2£«J^5^Sf* m * ^^T^ 3 ^ battey ofdntwm « 1 • lltfaou « h one pressure release device each is prepared in each 
SII^ST.S^kT^ of ,^ release devices arranged in each edge of the cefl case 63 may^lwo or 

SL^<^n£^ ZFltV ls *P^«which the statu, of arrangement of the metallic foil 70 in drawing 1 was 
regarded from [ of the wmding shaft of the mternal electrode field 90 ] the extension As it replaces with such stru cture and it is 
°?' CVCn 5l is "V 8 * "*« two mctaUic foils 42 or the metallic foil 42 of the number beyond it is 

aecStSl l^STl!^ ^ 0 05 ^ ** openin « "** mentioned ' relati ° n of C<=2, ft is possible to 
secure safety equivalent to the case where a metallic foil 70 is used. *^ 

S^ 2 i^; A^cTZ 10 esUblish 1 two °f Pressure release devices evenifftisthecasewheretheV character type slot 
tosecureaieojniedjm^ 

configuration, as shown m the plan of drawjng_n (a), and shown in drawing 1 1 (b\. 

£?Sl SU> S. ,bc pnS f m nlax 6evice V cnaracte rype slot 88 is formed in the end free of a ceu, it has 

ctra^ tv^K^r"™ 1 « ^ may damage the cell end face which forrneJ Iv 

character type slot 88 by thro 

Si!^^ s^tTa* •* shown in drawing 12 (a), when an output terminal 44 TJS&SL 

^ by V Chmctet *«* slot 88 " » <*" edge for example In case cells arVc^ected^he 
rak of the V character type slot 88 being damaged by cracking, and a pressure release device being damaged by thelxtemal 
force apphed to an output terminal 44, becomes large. «™awi oy mc external 

(0064J Then, as shown in drawing 12 (b), ft is enabled to reduce the danger ofa crash of the V character type slot 43 bvthe 
external force apphed to an output terminal 44 by making the arrangement position of an output teS ««£fiX£ 
fc^don posinon of the V character type slot 88. In addition, it replaces with the structureXwn in djawjngTf.T^and « 
^ITr^Sr (C> the position of an output terminal 44 to the circumference seTnSSan ZZ 

an^pre^^ease^^ 

[0W5] AlAougV there is especially no limit about the setting ratio of each opening area of the pressure release device to arrange 
ar mentioned above, now, as meiitiooed above Make preferably the worbng^resLe difference ofthe^c^ dS 
which counters or less ( 8kg //cm J into two. and the working pressure is preferably made or less / 10kg //c^to £o! £o£er 



"16 operate the pressure release <kvice which wunters certainly and to secure safety, H is desirable to make openina afea of a 

pressure retease device or more (0.1cm) into two. - - — 

(0066) As optioned above, such an mstalktkm of a pressure release devke 

wound rypemtemal electrode field cannot be overemphasized by that it is applicable also to the linmim secondary batterywhkh 
has the Ummatmg type internal electrode field. Here, although it is what carried out two or more Ummatings of the 
posmve-electrode plate 8 and the negative-electrode plate 9 by turns through the separator 10 and me area of the 
Sr 1 ****^*^^^^ 0 * 1 ^ I>l*tc S p«- «beet etc. is not l&rsc au tl»e lauxuxuitizas type izatenuLl electrxxle field 7 « ihown in the perspective 
diagram of drawing, 9 , the whole electrode area can be enlarged by carrying out a laminating to a plurality. Moreover the 
configuration of the internal electrode field 7 produced has the advantage which can be designed to a rectangular parallelepiped 
gpe. a disk type or telescopic, and arbitration with the configuration and the number of laminating* of each electrode plate 8-9 
However, since lead wire 6 is needed every electrode plate 8-9, the interior of a cell is complicated and it is inferior to a wound 
type from the viewpoint of the assembly workability of a cell In addition, when using such laminating type internal electrode 
iield7.it is also possible to use the solid electrolyte of organic [ which has the function of both a separator 10 and the 
electrolytic solution instead of ] or the charge system of non-equipments. [ a separator 10 ] 

[<>r^tatfKcaseofthe Uthium secondary battery using such laminating type internal electrode field, a pressure release device 
a established^ the side face of the cell ease which hits the orientation side face of the side face of an electrode plate, Le the 
JunMtmgsKleofthemternal electrode field, ofa periphery. This abased on the same gn^ 
l aving be en prepared m the edge of winding shaft orientations, Le., the edge of the cell case which hits the side face of an 
ele^ode plate, m the lithium secondary battery using the wound type internal electrode field. 

l«*8] Since A a generally desirable to make a volume small at this time if a cell is this capacity, and it is desirable mat the 
aenes par alkl cw mecbon of a cell moreover considers as easy structure, it is desirable to prepare a pressure release device and 
uoutput terminal m a part for the laterd portion wMch cwintm about ^ 

reapectively. For example, if the internal electrode field is a rectangular parallelepiped, an output terminal and a pressure release 
device wiD be put side by side on each side face of the 2 side feces ofacouptem which a icctaiigularp 
counters, and the operation gesttlt which does not establish excessive space in the grade to which the side face of other counles 
touches a cell case will be mentioned. ^ w 
(0069) In addition, even if it was a Uthium secondary battery using the laminating type internal electrode field, when it sets the 
cefl ca pacity to C (Ah) and the gross area of opening to which a pressure release device operates is set to S fcm21 about me 
pressure release device to arrange like the lithium secondary battery using the wound type internal electrode field mentioned 
above, it is desirable to design so that 0.05 <=S / relation of C<=2 may be realized. It is because there is no place which is 
substoualry different from the case of the wound type internal electrode field about the operation as a cell even if the structure 
of the internal electrode field is a laminating type. 

[0070] Although the above explanation is die case where it prepares at the laminating side free slack 2 side face which counters, 
respectively when the laminating type internal electrode field is used for the both ends of a cell when two sites, Le the wound 
type i nterna l electrode field, are used for a pressure release device The number of the pressure release devices to arrange cannot 
bewerempnaazed by that much more pressure release devices may be established as long as the conditions about the 
above-iDcntioned arrangement position and its configuration are satisfied. However, since the result which cell structure is 
complicated so much and raises a parts cost and a manufecturing cost is brought, as for arranging many pressure release devices, 
ofa cdL toStoptothe confiP" 8600 ** of arrangement of the necessary minimum which can secure the safety 

[007 1] On the other hand, even if a pressure release device is the lithium secondary battery arranged only in one site, it is 
possible to secure safety by defining the arrangement condition proper by the relation with cell capacity so that the pegging test 
result of the small lithium secondary battery mentioned above may see. In this case, when cell capacity is set to C (Ah)and the 
gross area of opening to which a pressure release device operates is set to S (cm2), it designs so that 0.5 <=S / relation ofC<=2 
ray be realized. 

(0072) The internal electrode field used for the Uthium secondary battery with which it is satisfied of this relational expression 
Although you may be wound type and laminating type any, a pressure release device When at least one or more placesare 
arranged m one edge of the cell case which hits the winding shaft orientations of the internal electrode field when the wound type 
mternal electrode field is used and the laminating type internal electrode field is used At least one or more places are arranged to 
the sum by toe 1 side face of a cell case perpendicular to the monotonous side of an electrode plate, or each 2 or rrwre-sidTface 
side face which does not counter mutuaUy. ■ 

(0073) In this case, by the lower limit ofS/C being large with 0.5, and taking a large opening area ofa pressure release device to 
cefl capacity m this way rather than the case where a pressure release device is prepared in two sites, a release of an internal 
pressure becomes is easy to be performed, and the load of the pressure to die edge in which a pressure release device is not 
arranged can be made small, and, as a result, it is enabled to prevent cell bursting and ignition. This condition is also conditions 
to which the opening area of a pressure release device restricts a cefl configuration again. That is, the ironimum area ofa cell 
^ rl!' me J side facc needed m ordCT to "^ge the pressure release device in which it has a fixed opening area with the 
value of S/C, according to cell capacity becomes settled, by this, if H is the wound type internal electrode field, the length of the 
wiiiding shaft onentahons of an electrode plate will become settled, and if it is the laminating type internal electrode field, the 
area of the monotonous side of an electrode plate will become settled. 

(0074) For example, when producing the cell which has the winding type internal electrode field of capacity C which prepared 



iSSt^S^SiiT 1 op S 8 / re * S .. of neceM «y ^O-OSQinddnccthiscan moreover be 



ji-t^. ,.i .. ; .... w vi wv«9Mt7 uuuuiaua u w.w^, ua unce aus can moreover be 

^ » wrangjl fa onerite and it produces it, opening are. S of neeettny n*nimurn ierve.«OJQand Se^eTSS^d 

g^^oev^bpre^^ 

ctnabo be shortened. When man^ a pressure release device oidymc« rite to 

^Jrt^ftEL? £ °i ^ ^ »* * *°«ened "St c^b^neTn^jT^ 

^l^"!.^?^u!!f 0ndl Z b * ttery mcntioned tbove ' various pressure release devices are applicable besides (be 
ETd^jSS *22^ • Drawnal is a cross section abowing another oper«kSg^ 0 fT«««re 

b^aWnTd™^. *■ ™* 22 ° f " 2 1 *• Mme M 1,111 oftl«easeoftlieUn^secc«laiy 

2?w2 S^S^T^ 2 ^' " ide f" fa formed * cI « cd ^ d cy«»*ical one by which the run tbrougW»ole 
^ S^™* 25 ' andfin1hCT - ,he second «dring27pfles itupc^.^SicSS'i?. 

nppw pi^ n^ wir^ etc. of the rnternd 

IWailSS STSi 2 ^!: 45 ^« « ^ » by bending and caulking tbc up^Sn^on of^t5^? 
c^3ot^ t ^^^ < ^ Ctl0nlUbe 31 * m " inSerted betwSeVthe internal terminal HaSl ccD 

*^^J nmna ^ ft 23 n»X^ contact the ceU case 30. Moreover, what is necessary is for the output tondaaUf 
•nofte^ to mseit the ceU caae 30 m the 

4e4e^^nnacnontube3! like the structure by the side of the negative electrode of dra^SVc^wtvc^ 
fo^S^Si U ?l fiX - " *? of positive/negative two pole. uTSSof th^encasTJ) 

Q^^fi j^r 8 «*" ^operationgestalt of the pressure release device installed in the Ihhium secc^bitery of this 

^^5^!!i a teni,n,a ' asswnMy 34, an output terminal 37 is arranged through the insulating ring 36 which consists of 
pob^encete andV^cse minding the insulating *JEJSZt*» 38, as^So«39is nTcSa^ed. the cell 
crn^L STlfl * XaWh " 1 ^ » fonned in the outside of a tenninal asscn^34, , ^ £tdt 

•* jomed to an output tenin^ 37, and the cunent way to an outp^ 

l^S^^^.^ hL^"^ of « ^ and the internal pressure of. cell rises further, , V chancter^skT 
amtodes 35 and the mternal pressure of a ceU is released to atmospheric pressure. ™«riypeaioi 

ES, u ^ configuration conditions and pressure release device of a lithium secondary battery of 

Sc\?mT*a^ %^3Sr2f ° VCT ^ phaSized *« P«— »l«»c device of the stn^wSZy^ 

rL?^ • pI ? sure release device as the two-poles section of one cell, and is different may be chosen arbhraXv^»Lv«. 
Ae output terminal per positive^egative each electrode may be prepared m each edge of a S^SSXTSS t£X ' 
h^ po«nve^gative two electrodes may be concentrated^ aZged in Ok end of a ceuT "* 00 *? 0,her 

SSJSi^ th< ; i CO , n ? gUration conditions of the lithium secondary battery of this invention produced are preferably 
applied to a* ,rms ceU of 5 or more ^ 

However. ,t cannot be overemphasized that it can use also as structure of a small cell. ymeaMStMltotEV » ndHEV 
[0084] 

PExaira>k] Hereafter the example 1 about the pressure release device applied to the bthhim secondary batterv of thk invenH^n 
the exarnple 2, and the example 3 about the relation between cell capacity and the open^aret^e^ 
phoned. First, drawing is explanatory drawing of the equipment 50 which r^rTX^ra^ 

™ s*™ 6 ^ of the pressure release device shown in drawing 2 as a test sample 98 is shown. JHtaweverWa ^TILuor 
what removed the internal electrode field and electrode terminals was used. However, as a test sample 98, 



[^.ITiL?^ section 31 feWsampfc 98 fixation Is formed fa the c*U case IMVtbe cell case 30 is pushed on the samfe 
use 33 mroug&tte ipacen 57, such is • silicone rubber plate, using a fixture 52, and it fixes autightly wfth Irella^. The "' 
f"«raintox>AictiM 

<hw>M 8 h . fh ! vmnuaxahoctxuBk 56. In thii wty, if i hydrtulic pump S3 is operated and the inside of the ceD case 30 fai^ 

prw«ui^ a metiJlKfoa 26 wm explode m 

Mmofpto piesiure. The woridng presw 

before this pressure release with a water-pressure gauge 54. 

t008 S^ 4 ^ reO J^ , * P*** 511 " 8 » POu«d in a test sample 98, when there is a water leak from a test saroplc 98, h can 

eonwder mat this water leak is occurrence of the electrolytic solution fa an actual cell of a liquid leak, and the relation between 
t&e structure intensity of each part fa the structure of the lithium secondary battery of this invention and an operation of a 
pressure release device can be known. 

£087) As shown fa yfew4 , (Example 1) A test sample 98 As a cell case 30, outer-diameter SOmmphi and an aluminium pipe 
with a trucknessof 1mm As die first and second seal ring 25-27, the ring made from a nitrile rubber with a thickness of 2mnV 
Agam, using a thing with a thickness of 2mm as a thermal-contraction tube 31, the internal electrode field and electrode 
tonmui^ reinoved mstead of the output terminal 29 in drawing 2 . and it constitutes the ferrule 58 with a thickness of 1mm 
made from alurmnuni Moreover, «ainet»ofa bursting tok 24 wu set to Sn 
mdjaw^.tnd showed dunei^^ 

S^Z!?? ,l, ^, fi,c,ion ofetch of » «** ""Me 98 is not considered as regularity. 
l Si ™ "f^f" of diameter C of a seal ring and the metallic fofl 26 was changed, the pressure of the test sample 98 
mtera was rused, usnjg copper fofl and an ah^ 26, and UK working pressure of a 

praurcrelease device, lc., the bursting pressure of a metallic foil 26, was measured. A test result is shown in Table 1 and the 




S^l^Ll!!!^ 1 * prcssur ! of a prcssure rekase beca™ two or more [ 10kg //cm ] and copper fofl is used from 
IfSi^?^S ^ ™ 8 5 y 10 micro,netCT M ™ 2 - 5mn P*. * 30 micreriteisTbeloJ 15n»Xwhen thetomete 
f ^.^vSTf ^ dmi ^^ f ' ^ ^ fe y 50 Aerometers, [ the thickness of copperfoil ] [ the thickness of 
22£LS t J^ C ^L°£ C0 F PCr f ? a . 1 ' iaadami { ° a * ^ «>«over, by 20 micrometers, be tow 5nnnphi, by 50 
rmcrometen, when ^ter C of a seal nng is below lOmmphi, diameter C of a seal ring [ the thickness of alunZanfoO 1 [ the 
A^ofJummumfod]Tte 

IZTZ^Z A L d L , T °1 0th ? «* "lease device operated normally, the inSSlpreWofT 

sample 98 was released, and the liquid spill from the seal section was not observed. ' pres5ureoia 

^UnSSlSH^J f to carry out to two or less [ which deformation of the seal section and a water leak do not 

generate / 10kg //cm ], and it was more desirable than this result that diameter C of a seal ring is 10mm or more in order for thT 
b^n^pr^ure of.rnmllic fofl 26 to make the internal pressure of a test sample 98 release quickly. In *L for 

i^Ti^ S e^l l!^ b,en, atm0 ? hCTC 0f * « I** 0 ™* mmcstete of atrnospirkpLane, ttob\JSr 
presage, ue., the working pressure of a pressure release device, means the (differential pressure of the interior of a cell~and the 

oTS^f' SKfj* bUrS ^« P" 88 "" of a metallic : foil 26 can be suitably chosen from the relation between the thickness 
^^^^f.^, m rTT^r ' <WtCT C of a ^ « «* time of metallic fofl rupture, and a working pressure 
(bimfcng pressure of a rnetalhc foil), and can expect a near bursting pressure from the various curves shown in drav^ 5 dsT 
abc^ tfamgs other tfa^ the tfcekness of the meUllic fofl 26 used for this examination, in addition, in an acL L^SoncL 
battery since . » alike, rt sets at the time of production of the anticipated-use status or a cell and the pressure STa^UrS 
about [ 1 .5kg //cm ] to two. ,t is desirable to set up so that the bursting pressure of a metallic foil 26 rna^bect™ two oltaL / 



2k s /Acm] 

SSiL E ZSlu irfe^ ^ *f v"*****" <>f *e test sample 99 which removed the Internal efcxtnxle field and 
nV^^^.i JTff <° dewing 3 . The cell ewe 39 is the aa^ iTSna^To^ed fcr 

^^ff.^S^H " JS^i^J* tenninal assembly 34 with . thickness [ wSchfSd&eV cWr 

fcahlliSf d ?T C 2 r ?J° f tasting ring 36 with a thickness of 2mm madefr^SiS rubbed 

tte alununum ferrule 58 with a thickness of 2mm wen piled up, and the periphery section of thesT™ «™™^T*T^ 

wos^S^f?* 38 ^ 




S??2.) V i? 1 . aie P"»»» »f » praant release device became two or moreriOta//cmlmdik.m™.»~~.i 

g096J It was judged that two or less [ which deformation of the seal section and a water leak do not «»«.*. / inv- //— i 
desirable, and it was more desirable than an exam result that a V characto -tvoed* 10kg //cm ] are 

^SuZ^oTt^ 

in *e end of a ceU ca^lnd tfj fSS3pM^ *? «* 

^^T e .-^ forming a V character type slot in v^^^^KL^ch^etSt^,' P""" ' 
JEST* , fc Pe8 « ing **■ ^ investigated the operating state of a ^^"the constant current, 

10099] Here, the positive-electrode plate applied uidoroduced what Jw^aI Za^ZZ^' , 
eooducivity. and was mixed at the alumina t^S^^^^L S^SST^ bbck) for ^ 

Moreover, the negative-electrode plate produced the mohKwte bv^2^ } VfT™ *** materiaL 
positive-electrode plate and a -egSive*^ which isolates a 

body material with a thickness ofl mm made from alunSim^^^^^S^ ^Sfe"? uscd "« nd,bc 

[0100J At this tune, a cylinder length (electrode plate winding shaft-orientation. \JL«^1Za~a.-a * 

needed so mat all cell capacity might serve as 25Ahs. ^SS^^^^S^^S^t f** * 

op^gareaofd.pressu. released 
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ESo W ^iS^lI'fil 3 ^.^ ^T^ 1 ^ the vah« of S/C w„ a parvus thing 

own u.u3, ua electrode material etc. was got blocked in opening of a pressure release device, and the e*H c*c+^i~uaZ i* 

™ bi8 0f case,, crack «ises inTSctions oE^SS^p^ rele^Kl 

£LE£!= ^ ° b8CTWd - ^ «he other hand,in wbat^vX^b^nCT^ 

of SL^SS^Ii^ 6 . 001 ** of °P enin «- B"^. ■*« the external shuntb caused,3a^X 

wfflte^t^^,,T in0 "y* 1 "* Uwflljumpout of opening. Moreover, if Sfc is enlarged, when qSSTS. cdM 

l ^^^fZ^ Bd, ! iy * > Z 0T * eDd Pr«suns<hscharge type cell, jet of the rteam and the electrolytic solution which are 

5^i^!f ^ *! P."* 511 * relcase device " Prepared in the parvus case are not preparedby 0 5 ST^ 

melSS SXZRF* 0f 8/0 occuned w obsCTveA WheTc was larger CS? ft^ observed that 

P^k^ a^ntnS IT"* 1 ^ ^ « ^ ^ the case of an erJrelease typec^U Z^T 

SSrcl^l^Ki^ ? ? operation of . pressure release device. This has suggested possibility that a partoSemal 
I01M] ^ of ^A"* of ■ pressure release device. pwoinnemai 

£pb* o^E^I^^ f 8CCOrdin8 10 «"*■-« ° f *• «*rior and/or the internal 

^^^t^J^^i^ 2 the htiuum secondary battery according to this invention an above-mentioned passattftnce 
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